Hybrid cotton production through exploitation of heterosis is the only way for having vertical improvement and betterment in seed cotton yield which has been stagnated in the recent years. The current study was conducted to evaluate the performance of F 2 population for studying mean performance, heterotic effects and inbreeding depression in upland cotton for polygenic traits. Parental genotypes and their F 2 s were sown at Khyber Pakhtunkhwa Agricultural University, Peshawar during 2010, manually. All the traits revealed highly significant (p ≤ 0. ), respectively. For the parameters: seeds locule −1 (11 & 10), seeds boll −1 (2 & 1) and seed cotton yield plant −1 (3 & 1) showed positive highly significant heterosis for both mid and better parent, respectively while lint% did not reveal any positive significant heterosis. F 2 populations i.e. CIM-499 × CIM-554 and CIM-554 × CIM-499 revealed highly significant heterotic effects over mid and better parent for all the traits except lint % while CIM-554 × CIM-707 showed highly significant heterotic effects for seeds locule −1 and seed cotton yield palnt −1 . Positive economic heterotic effects were also exhibited by more than 50% of the F 2 population i.e., 76.66% for seed locule ), respectively meant F 2 population has shown more stability even after segregation and have exceeded the check cultivars and better parents in performance.
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Introduction
Cotton (Gossypium hirsutum L.) is a major cash crop, often cross-pollinated, long day plant belonging to the family Malvacae. It is a sixth largest source of vegetable oil in the world and can boost up the economy of any country by producing edible oil for human consumption, feed (seed cake) for animals and local consumption in textile industries. Worldwide, most common cultivated species of cotton is Gossypium hirsutum L., a tetraploid, also called as upland cotton and provides 90% fiber production while Gossypium barbadense called as Egyptian cotton produces only 3% fiber. These both species are also known as new world cotton [1] .
Heterosis (over better parent) is a best source for improvement of F 1 and F 2 hybrids for production. It has ability which can lead breeders for commercial utilization of valuable hybrid combinations in breeding program. It can also play a vital role for selection of potential parents with desired vigor, maternal effects and genetic variance. Hybrid cotton has successfully attracted the concentration of cotton breeders for commercial utilization of hybrid progenies [2] . However, hybrid cotton has been produced successfully on primary basis since 1960s in countries like China and India due to availability of cheaper labor.
Inbreeding depression is also related to high heterosis in F 1 hybrids and has to search for moderate type of heterosis which has some stability to have less inbreeding depression at F 2 level [3] . Allelic and non-allelic interactions of genes in presence of specific environmental effects will lead us to successful heterosis results. Superiority of hybrids over commercial cultivars and genotypes is known as useful heterosis [4] . It is a well-known fact that without proper combination of parents, heterosis does not occur. Heterosis can be used for enhancement of cotton production by exploitation of heterozygosity and to get such cotton hybrids which are superior to best parents. The comparison of performance of the best hybrids with standard cultivars will result in determination of economic heterosis.
The F 2 lines revealed larger range of adaptation regarding to their parents and F 1 hybrids due to presence of genetic variation and larger heterogenity [5] [6] . and even less when heterosis is defined in terms of the higher yielding parent.
Nonetheless, F 2 lines with lower inbreeding depression in yield and superior performance than well-adapted cultivars have been found. The existence of such lines lends credibility to the use of F 2 s in hybrid cotton production. Previous findings are also of view about the F 2 hybrids heterosis in cotton [7] . On the other hand, a group of physical properties can play a vital role in determination of textile use and economic value of cotton. The cotton hybrid can be produced through heterobeltiosis by crossing two cotton cultivars to enhance seed production in combination with better fiber quality [8] .
A successful cotton breeding program depends upon the choice and use of best parental lines for crossing and selection of favorable gene combinations.
Improvements in cotton yields can be made by applying dependable tools to cotton breeders regarding to heterotic studies and inbreeding depression. For enhancement of production per unit area by proper availability of environment, identification and selection of genotypes with best genetic potential is a regular requirement. In view of economic importance of hybrid cotton cultivation and importance of selected hybrids in segregating generations, the current research was undertaken to study the genetic potential, heterotic effects and inbreeding depression for yield related traits in 6 × 6 F 2 diallel populations of upland cotton. Statistical analysis: Data for all the variables were analyzed through analysis of variance (ANOVA) [9] . After getting the significant differences, the means were further compared and separated with least significant difference (LSD) test.
Materials and Methods
Heterosis: The F 2 heterosis over mid parents was calculated in terms of percent increase (+) or decrease (−) of F 2 hybrids against its mid parent values according to the following formula [10] .
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The F 2 heterobeltiosis (heterosis over better parents) was formulated in terms of percent increase/decrease of F 2 hybrid over its better parent according to [11] by using following formula.
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The "t" test was used to determine whether the mid and better parents F 2 heterosis was significant or not. The "t" values were computed by using the following formula according to [12] .
( )
where; For assessment of economic heterosis, the cultivar CIM-473 was used as check cultivar and was also grown with other cultivars but was not included in 6 × 6 diallel hybrids. The check cultivar was compared with mean values of other parental cultivars and F 2 hybrids and economic heterosis was formulated.
Inbreeding depression: Inbreeding depression in F 2 hybrids was calculated as percent decrease of F 2 hybrids when compared with F 1 hybrid means as outlined Inbreeding Depression % 100
Results and Discussion
Regarding analysis of variance, the mean values for thirty six cotton genotypes including six parents and their 30 F 2 hybrids revealed highly significant differences (p ≤ 0.01) for seeds per locule, seeds per bolls, lint % and seed cotton yield per plant, respectively ( (Table 3) . It has also been suggested that little inbreeding depression exists for F 2 and F 3 generations and it is possible to screen and select high yielding F 2 hybrids [18] . Indication of high inbreeding depression even by having superior heterotic performances was also revealed that high performing hybrids had showed high inbreeding depression. It has elaborated that F 2 populations can be used as hybrid cotton if have better performance over their superior parents because F 2 crop can easily be managed with increased amount of seed produced by F 1 plants [19] . Therefore, in cotton the F 2 populations could be used for hybrid cotton production. (Table   4 ). Lower magnitude of inbreeding depression for lint % and staple length indicated that additive genes were responsible for the expression of these traits [25] . 
Conclusions
The having superiority over F 1 s even after segregation which is more desirable for selection of best hybrid cotton. Overall, these parental cultivars and F 2 hybrids can be used and studied for further betterment in advanced generations for improvement of seed cotton as they have the capabilities to produce excess yield and production of cotton in future breeding program.
